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Abstract
We summarize and extend our work on flux vacua attractors in generalized
compactifications. After reviewing the attractor equations for the heterotic
string on SU(3) structure manifolds, we study attractors for N = 1 vacua in
type IIA/B on SU(3)× SU(3) structure spaces. In the case of vanishing RR
flux, we find attractor equations that encode Minkowski vacua only (and which
correct a previous normalization error). In addition to our previous consider-
ations, here we also discuss the case of nonzero RR flux and the possibility of
attractors for AdS vacua.
1 Introduction
Background fluxes are a necessary ingredient in order to achieve moduli stabilization in
string compactifications [1, 2]. Naturally, those fluxes backreact on the geometry and
thus lead to more involved internal manifolds than the familiar CY 3-folds. It has been
known for awhile that supersymmetry requires the internal space of a generic heterotic flux
compactification to be a manifold with SU(3) structure [3]1. Recently, it was found that
for type IIA/B the analogous requirement is for the internal space to have SU(3)×SU(3)
structure [5]. In fact, the low energy effective theory of such type II compactifications has
N = 2 supersymmetry. However, the N = 1 vacua obtained in this context encompass the
most general IIA/B flux vacua with N = 1 supersymmetry [6], in the realm of geometric
compactifications.
Manifolds with SU(3)× SU(3) structure are, in principle, much less understood than
CY(3)s. The most suitable framework for their study is generalized complex geometry
[7, 8]. The latter deals with objects defined on the tangent plus cotangent bundle of a
manifold, T ⊕ T ∗, instead of just on T . This, in particular, allows a unified description
of complex and symplectic geometry. In this framework a generalized almost complex
structure I is a map from T ⊕ T ∗ to itself, which squares to −1. The integrability
condition is that the +i eigen-bundle of I be closed under the Courant bracket.2 Each
such I corresponds to a pure SO(6, 6) spinor Φ (here we assume that dimT = 6, as is the
case in string compactifications). Spaces with SU(3)×SU(3) structure are characterized
by a pair of pure spinors Φ+ and Φ−, which can be viewed respectively as even and odd
elements of Λ•T ∗. In other words, Φ+ and Φ− are sums of, respectively, even and odd
forms of different degrees. They are the generalizations of the familiar Ka¨hler form J and
holomorphic 3-form Ω that together define a CY(3). The geometric moduli of a string
compactification on an SU(3) × SU(3) structure manifold arise from the deformation
spaces of Φ±. These deformation spaces have been shown to have special Ka¨hler geometry
[7, 5, 9]. Hence, it seems natural to expect that the N = 1 flux vacua of such generalized
compactifications can be encoded in attractor equations similar to the black hole (BH)
attractors in supersymmetric field theories, as argued in [10] for a particular class of
type IIB compactifications. In fact, things are not that straightforward at all as the
appropriate N = 1 coordinates are such that one of the two moduli spaces is only Ka¨hler,
1See [4] for the reformulation of Strominger’s result in modern SU(3) structure language.
2Note that this is a natural generalization of the integrability condition of an ordinary almost complex
structure, which is the closedness of its +i eigen-bundle under the Lie bracket.
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but not special Ka¨hler.3 In [11], we investigated attractors in such generalized IIA/B
compactifications.
The attractor mechanism was first discovered in the studies of black holes in N = 2,
d = 4 supergravity coupled to vector multiplets [12]. More precisely, it was shown that
the extrema of the relevant black hole scalar potential are given by the solutions of a
system of algebraic equations, called attractors. This system determines the values of the
BH moduli at the horizon in terms of the BH electric and magnetic charges. The key
property that allows the derivation of the BH attractor equations is the special Ka¨hler
geometry of the relevant moduli space. This, together with the similarity between the
BH potential and the scalar potential in N = 1 supergravity, led [10] to write down
attractor equations for N = 1 flux vacua in type IIB orientifold compactifications that
inherit special Ka¨hler properties from the unorientifolded N = 2 theory. In this case,
the attractor equations determine the values of the compactification moduli at a given
vacuum in terms of the corresponding background fluxes. We find attractor equations
(that correct a normalization error in [11]) for a much broader class of N = 1 type
IIA/B flux vacua, namely the most general Minkowski ones obtained by compactifying
on SU(3)×SU(3) structure spaces. In addition to the case of zero RR flux considered in
[11], here we also discuss the case of non-vanishing RR flux and the possibility for N = 1
AdS attractors. The conceptual value of the flux vacua attractors is in that they provide
a (simpler) reformulation of the problem of minimization of the scalar potential and hence
give a new technical tool for the systematic study of moduli stabilization.
2 Heterotic on SU(3) Structure
Before turning to the more involved type II on SU(3)×SU(3) structure case, it is instruc-
tive and useful to consider first the heterotic string on SU(3) structure manifolds. The
latter are a special case of SU(3)×SU(3) structure and are characterized by the existence
of a two form J and a 3-form Ω, as is a CY(3). However, unlike the SU(3) holonomy case,
now generically dJ 6= 0 and dΩ 6= 0. For more on SU(3) structure manifolds, see [4].
To introduce the geometric and B-field moduli of such a compactification, one expands:
e−Jc = XA(t)ωA −GA(t)ω˜A , Ω = XI(z)αI −GI(z)βI , (2.1)
where Jc = B+ iJ and {ωA, ω˜B} is a basis for the even forms (i.e. 0-, 2-, 4- and 6-forms),
3In type IIA this is the moduli space of odd forms, whereas in type IIB the one of even forms. We
will give more details on this later on.
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whereas {αI , βJ } is a basis for the 3-forms.4 Also, in (2.1) tα denote the Ka¨hler moduli
and zi - the complex structure ones. Note that the basis forms satisfy the relations
∫
〈αI , βJ 〉 = −
∫
〈βJ , αI〉 = δJI ,
∫
〈αI , αJ 〉 = 0 =
∫
〈βI , βJ 〉 ,∫
〈ωA, ω˜B〉 = −
∫
〈ω˜B, ωA〉 = δBA ,
∫
〈ωA, ωB〉 = 0 =
∫
〈ω˜A, ω˜B〉 , (2.2)
where 〈 , 〉 is the Mukhai pairing defined by 〈ϕ, ψ〉 = −ϕ1∧ψ5+ϕ3 ∧ψ3−ϕ5∧ψ1 for odd
forms and by 〈ϕ, ψ〉 = ϕ0 ∧ψ6−ϕ2 ∧ψ4+ϕ4 ∧ψ2−ϕ6 ∧ψ0 for even forms with ϕp being
the p-form component of the mixed-degree form ϕ and similarly for ψ.
For our purposes, it is very important that both the Ka¨hler and complex structure
moduli spaces are special Ka¨hler manifolds. The relevant Ka¨hler potentials are [5]:
KJ = − ln i
∫
〈e−Jc , e−J¯c〉 = − ln i (X¯AGA −XAG¯A) ,
KΩ = − ln i
∫
〈Ω, Ω¯〉 = − ln i (X¯IGI −XIG¯I) . (2.3)
It is also important that now the basis forms are not closed, unlike in the CY case. Instead,
we have [5]:
dωα = m
I
ααI − eIαβI , dω˜α = 0 , dαI = eIαω˜α , dβI = mIαω˜α , (2.4)
where we have used the notation ωA = (1, ωα) and ω˜
A = (ω˜α, ⋆1) with ωα (ω˜
α) being a
basis for the 2- (4-) forms. Finally, in (2.4) mIα and eαI are constant matrices satisfying
mIαeIβ − eIαmIβ = 0.
Now, the effective 4d superpotential of a heterotic compactification on an SU(3) struc-
ture manifold has the form W =
∫
(H + dJc)∧Ω, where H is the NS flux. One can write
this as:
W = mIAGI(z)X
A(t)− eIAXI(z)XA(t) , (2.5)
where mI0 , eJ 0 arise from the expansion of H in the (αI , β
J ) basis and X0(t) = 1 ,
Xα(t) = tα (for details, see [11]). Denoting LI = eKΩ/2XI , MI = e
KΩ/2GI and L
A =
eKJ/2XA , MA = e
KJ/2GA, the function Z = e
K/2W (called ”central charge” in analogy
to the BH case) acquires the form:
Z = e(KΩ+KJ)/2W = mIAMIL
A − eIALILA . (2.6)
4Considering e−Jc , instead of Jc, is useful in view of the SU(3)×SU(3) case that we will study in the
next section.
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In terms of this function and the double-symplectic section Vˆ = e(KΩ+KJ)/2(Ω⊗e−Jc), one
can write the following attractor equations for the heterotic string:5
Qˆ = 2Re(Z¯Vˆ + gij¯gαβ¯DiDαVˆD¯j¯D¯β¯Z¯) , (2.7)
where Qˆ = −mIAαI ⊗ ω˜A + eIAβI ⊗ ω˜A. In [11], it was verified that (2.7) implies au-
tomatically the susy conditions DiZ = 0 and DαZ = 0. Furthermore, (2.7) also implies
that Z = 0 [11], i.e. Minkowski vacua. Hence (2.7) encodes all supersymmetric flux
vacua of the heterotic string at the classical level. (Recall that these vacua are necessarily
Minkowski [3]; to have susy AdS vacua, one needs to include quantum effects like, for
example, gaugino condensation [14].)
3 Type II on SU(3)× SU(3) structure
Let us now consider type IIA/B strings compactified on spaces with SU(3) × SU(3)
structure. As already mentioned above, the internal geometry in this case is characterized
by a pair of pure spinors Φ+, Φ− that generalizes the pair J , Ω of the previous section.
The special case of SU(3) structure is recovered by taking a diagonal SU(3) subgroup; in
this case Φ− reduces to Ω and Φ+ reduces to e
−Jc . In general, however, Φ− is a sum of
1-, 3- and 5-forms just like Φ+ is a sum of 0-, 2-, 4- and 6-forms.
Similarly to (2.1), we have the expansions:
Φ+ = X
A(t)ωA −GA(t)ω˜A , Φ− = XI(z)αI −GI(z)βI , (3.1)
where, as in the previous section, the basis forms satisfy relations (2.2), but with appro-
priately extended range for the I indices in order to encompass the basis for 1-, 3- and
5-forms. The Φ± moduli spaces are special Ka¨hler with Ka¨hler potentials [5]:
K+(t) = − ln i
∫
〈Φ+, Φ¯+〉 and K−(z) = − ln i
∫
〈Φ−, Φ¯−〉 . (3.2)
The analogue of (2.4) is now given by [5]:
DωA ∼ mIAαI − eIAβI , Dω˜A ∼ m˜IAαI − e˜AI βI ,
DαI ∼ −e˜AI ωA + eIAω˜A , DβI ∼ −m˜IAωA +mIAω˜A , (3.3)
where ”∼” means equality up to terms that vanish under the symplectic pairing (2.2)
and D is an extension of the exterior differential that is due to nonzero NS flux and/or
5This is slightly different from a previous proposal in [13].
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non-geometricity of the background6; the constant charge matrices eIA, m
I
A, e˜
A
I and m˜
IA
satisfy appropriate constraints so that D2 = 0. For more details on these constraints and
the precise form of D, see [11] and references therein.
Generically, type II on SU(3) × SU(3) structure gives an N = 2 effective theory.
One can obtain an N = 1 truncation by considering orientifolds of these generalized
compactifications [15]. The N = 1 truncation can also be due to a spontaneous partial
susy breaking [9]. Regardless of the mechanism, one can derive a compact Gukov-Vafa-
Witten type formula for the superpotential of the effective 4d N = 1 theory. Let us for
concreteness focus on type IIA from now on. (We will comment on type IIB at the end.)
Then [9]:
eK/2W = c e
K+
2
+2ϕ
∫
〈Φ+,DΠ− +Gfl〉 , (3.4)
where c is a constant, ϕ is the 4d dilaton, Gfl is a sum of all internal RR fluxes (rescaled
by a factor of
√
2 compared to [9, 11] for convenience) and the object Π− is
Π− = A
odd
RR + iIm(CΦ−) (3.5)
with AoddRR being the sum of all internal RR potentials (again, rescaled by a factor of
√
2
compared to [9, 11]) and C = const × e−φ with φ being the 10d dilaton. Clearly, the
proper N = 1 variables arise from the expansions of Φ+ and Π−, instead of Φ+ and Φ−.
This makes things significantly more complicated as the space of deformations of Π− is
not special Ka¨hler. Nevertheless, it is Ka¨hler with a Ka¨hler potential given by [16, 15]:7
Kˆ− = −2 ln i
∫
〈CΦ−, CΦ−〉 = 4ϕ . (3.6)
The last expression is a rather involved function of the N = 1 Ka¨hler coordinates
{XˆI , GˆJ }, that are defined via the expansion Π− = XˆIαI − GˆIβI . Actually, at first
sight it may not at all be obvious that (3.6) depends on the correct variables. To see that
it does, note that only half of Re(CΦ−) and Im(CΦ−) should be viewed as independent
because of the way the Hodge star acts on Φ−. In particular, we can view Re(CΦ−) as
functions of Im(CΦ−). To make this more clear, let us take the simplest example of Φ−,
which is the holomorphic 3-form Ω of a CY(3) manifold. Now, due to ∗Ω = −iΩ, one
6Non-geometric backgrounds differ from the geometric ones in that their transition functions contain
string dualities, like T-duality. Note that non-geometric backgrounds are, in fact, necessary in order to
have all charge components in (3.3) non-vanishing.
7Note that this corrects an error in [11], where in the vein of [13] it was stated that Kˆ
−
=
−2 ln i ∫ 〈Π
−
, Π¯
−
〉.
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has that ∗ReΩ = ImΩ and ∗ImΩ = −ReΩ . Hence, in particular, we can view ReΩ as
determined by ImΩ via ReΩ = f(ImΩ) = − ∗ ImΩ. For more details on the general
argument for a pure spinor, see [7, 9]. Therefore, Kˆ− in (3.6) should be viewed as a func-
tion of the variables in the expansion of ImCΦ−, which is also ImΠ−. That there is no
dependence on ReΠ−, which comes from the RR potentials, is in complete analogy with
the fact that KJ = − ln i
∫ 〈e−Jc , e−J¯c〉 = − ln 4
3
∫
J ∧ J ∧ J does not depend on the NS
B-field moduli. This, clearly, means that the moduli space directions originating from the
ReΠ− expansion correspond to shift symmetries of the metric determined by Kˆ− [15, 16].
Now, let us first consider the case of vanishing RR flux. Then, introducing LˆI =
eKˆ−/2XˆI , MˆI = e
Kˆ−/2GˆI and L
A = eK+/2XA , MA = e
K+/2GA, we can write (3.4) as:
Z = eK/2W = c
(
LˆIeIAL
A − MˆImIALA − LˆI e˜AIMA + MˆIm˜IAMA
)
. (3.7)
In terms of this ”central charge” and the appropriate analogue, U = e(Kˆ−+K+)/2(Π−⊕Φ+),
of the heterotic double-symplectic section Vˆ, the attractor equations for the present case
are:
Qˆ = 2
c
N−1Re(Z¯U + g iˆ¯ˆjgαβ¯DiˆDαU D¯¯ˆjD¯β¯Z¯) , (3.8)
where Qˆ = m˜IAαI ⊗ ωA − e˜AI βI ⊗ ωA −mIAαI ⊗ ω˜A + eIAβI ⊗ ω˜A, the index iˆ runs over
the set of independent variables {XˆI , GˆI} and N is the normalization of U . Note that,
unlike for the BH and heterotic attractors, this normalization is not a constant. More
precisely, we have:
N =
∫
〈U¯ ,U〉 = −ieKˆ−
∫
〈Π−, Π¯−〉 = −
∫ ||Π−||2vol6(∫ ||CΦ−||2vol6)2 , (3.9)
which generically is a function of all of the variables {XˆI , ¯ˆXI , GˆI , ¯ˆGI}; in the last equality
in (3.9), we have used (3.6).8 Let us also mention that (3.7) can be written as Z =
c
∫ 〈Qˆ,U〉.
The attractor equations (3.8) can be shown to imply the susy conditions DαZ = 0,
DXˆIZ = 0 and DGˆIZ = 0 for Minkowski vacua only. Namely, the condition DαZ = 0 is
due to the special Ka¨hler geometry of the Φ+ moduli space regardless of the value of Z
[11]. However, the other two conditions are only satisfied upon setting Z = 0. Indeed, if
we substitute the expressions for the charges from (3.8) into DXˆIZ, computed from (3.7),
we find:
DXˆIZ = c
(
eIAL
A − e˜AIMA
)
e
Kˆ−
2 + (∂XˆI Kˆ−)Z =
(
iN−1
¯ˆ
MI e
Kˆ−
2 + (∂XˆI Kˆ−)
)
Z , (3.10)
8We should note that in [11] the function N was equal to −eKˆ−/2 because of the error in the form of
Kˆ
−
, which we mentioned in footnote 7.
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which is generically nonzero. (Note that ∂XˆIKˆ− = −4ie
Kˆ−
2 Im(CGI) [16].) So to ensure
DXˆIZ = 0, we have to take Z = 0. Similarly, the condition DGˆIZ = 0 is also satisfied
only for Z = 0. Therefore, the attractors (3.8) encode only Minkowski vacua. There
is, however, a very important difference with the heterotic case. Namely, the heterotic
attractors (2.7) arise from the most general expansion of Qˆ in the basis of Vˆ, DiVˆ, DαVˆ ,
DiDαVˆ upon substituting the susy conditions DiZ = 0 and DαZ = 0. On the other hand,
the type II attractors (3.8) do not originate from the most general expansion. Indeed, since
the moduli space of Π− is not special Ka¨hler, the general expansion could contain terms
proportional to DiˆDjˆU , DiˆDjˆDkˆU etc. The structure of such terms and the question of
whether their presence would allow for supersymmetric AdS vacua to be encoded deserve
a thorough investigation. We hope to come back to these issues in the future.
So far we have considered only vanishing RR flux. Let us now take Gfl 6= 0 in (3.4)
and focus on the contribution this leads to:
ZRR ≡ c eK+2 + Kˆ−2
∫
〈Φ+, Gfl〉 . (3.11)
Since we are in the type IIA case, the RR flux is a sum of even forms only and therefore
it can be expanded as Gfl = mARRωA − eRR,Aω˜A, where mARR and eRR,A are RR charges.
Hence ZRR becomes:
ZRR = ce
Kˆ−
2 (MAm
A
RR − LAeRR,A) . (3.12)
It is then straightforward to show that the attractor equations
mARR = c
−1e−
Kˆ−
2 (Z¯RRLA − ZRRL¯A) , eRR,A = c−1e−
Kˆ−
2 (Z¯RRMA − ZRRM¯A) (3.13)
imply that DαZ
RR = 0. Indeed, from (3.12) we have DαZ
RR = ce
Kˆ−
2 (mARRDαMA −
eRR,ADαL
A). The last expression, upon substituting the RR charges from (3.13), can
be easily seen to vanish due to the special Ka¨hler geometry of the Φ+ moduli space.
(More precisely, due to L¯AMA − LAM¯A = −i and LADαMA −MADαLA = 0.) However,
DXˆIZ
RR = (∂XˆIKˆ−)Z
RR is nonzero unless ZRR = 0, similarly to the case of vanishing
RR flux. So, denoting Ztot = Z
g + ZRR with Zg being the same as Z in (3.7) (i.e.,
the geometric and NS flux contribution), we have that the susy condition DαZtot = 0 is
implied by the attractor equations (3.8) and (3.13). On the other hand, the susy condition
DXˆIZtot = 0 is more involved. Namely, adding the contributions from Z
g and ZRR, we
find:
DXˆIZtot = iN
−1 ¯ˆMI e
Kˆ−
2 Zg + (∂XˆIKˆ−)Ztot . (3.14)
Hence restricting to Minkowski vacua, i.e. taking Ztot = 0, is not enough to ensure that
the supersymmetry conditions are satisfied. One needs, in addition, that Zg = 0 too. It
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would be interesting to explore the consequences of this constraint. And, of course, it is
also worth investigating whether it is possible to satisfy iN−1
¯ˆ
MI e
Kˆ−
2 Zg = −(∂XˆI Kˆ−)Ztot
so that one would have susy AdS vacua. Let us also note that including the terms DiˆDjˆU
etc., that we mentioned at the end of the previous paragraph, will of course modify the
discussion of this paragraph as well.
Finally, let us comment on the type IIB case. Now the superpotential and the relevant
Ka¨hler potentials are obtained from the IIA expressions above by the substitution Φ+ ↔
Φ−, together with the exchange of odd RR potentials (even RR fluxes) with even RR
potentials (odd RR fluxes) [5, 15]. Hence, the role of the IIA pair Φ+ and Π− is played
in type IIB by the pair Φ− and Π+ = A
ev
RR + iIm(CΦ+). It is straightforward to repeat
the considerations of the previous paragraphs for the present case. In particular, when
the RR fluxes vanish one has the following attractor equations for Minkowski vacua:
Qˆ = 2
c
N˜−1Re(gij¯gαˆ
¯ˆ
βDiDαˆU˜ D¯j¯D¯ ¯ˆβZ¯) , (3.15)
where
U˜ = e(K−+Kˆ+)/2(Φ− ⊗Π+) , N˜ =
∫
〈 ¯˜U , U˜〉 = −
∫ ||Π+||2vol6
(
∫ ||CΦ+||2vol6)2 (3.16)
and the index αˆ runs over the set of independent N = 1 Ka¨hler coordinates {XˆA, GˆA}
defined via the expansion Π+ = Xˆ
AωA − GˆAω˜A.
4 Acknowledgements
This paper is mostly based on a work presented by L.A. at the 4th RTN Workshop ”Con-
stituents, Fundamental Forces and Symmetries of the Universe” held in Varna, September
2008. The research of L.A. is supported by DOE grant FG02-84-ER40153.
References
[1] K. Dasgupta, G. Rajesh and S. Sethi, M-theory, Orientifolds and G-flux, JHEP
9908 (1999) 023, hep-th/9908088.
[2] S. Giddings, S. Kachru and J. Polchinski, Hierarchies from Fluxes in String Com-
pactifications, Phys. Rev. D66 (2002) 106006, hep-th/0105097.
[3] A. Strominger, Superstrings with Torsion, Nucl. Phys. B274 (1986) 253.
8
[4] G. L. Cardoso, G. Curio, G. Dall’Agata, D. Lust, P. Manousselis and G. Zoupanos,
Non-Ka¨hler String Backgrounds and their Five Torsion Classes, Nucl. Phys. B652
(2003) 5, hep-th/0211118.
[5] M. Grana, J. Louis and D. Waldram, Hitchin Functionals in N = 2 Supergrav-
ity, JHEP 0601 (2006) 008, hep-th/0505264; SU(3)× SU(3) Compactification and
Mirror Duals of Magnetic Fluxes, JHEP 0704 (2007) 101, hep-th/0612237.
[6] M. Grana, R. Minasian, M. Petrini and A. Tomasiello, Generalized Structures of
N = 1 Vacua , JHEP 0511 (2005) 020, hep-th/0505212.
[7] N. Hitchin, Generalized Calabi-Yau Manifolds, Quart. J. Math. Oxford Ser. 54
(2003) 281, arXiv:math/0209099 [math.DG]; The Geometry of Three-forms in Six
and Seven Dimensions, arXiv:math/0010054 [math.DG]; Stable Forms and Special
Metrics, arXiv:math/0107101 [math.DG].
[8] M. Gualtieri, Generalized Complex Geometry, arXiv:math/0401221 [math.DG].
[9] D. Cassani and A. Bilal, Effective Actions and N = 1 Vacuum Conditions from
SU(3)× SU(3) Compactifications, JHEP 0709 (2007) 076, arXiv:0707.3125.
[10] R. Kallosh, New Attractors, JHEP 0512 (2005) 022, hep-th/0510024.
[11] L. Anguelova, Flux Vacua Attractors and Generalized Compactifications, JHEP
0901 (2009) 017 , arXiv:0806.3820 [hep-th].
[12] S. Ferrara, R. Kallosh and A. Strominger, N = 2 Extremal Black Holes, Phys.
Rev. D52 (1995) 5412, hep-th/9508072; S. Ferrara and R. Kallosh, Supersymme-
try and Attractors, Phys. Rev. D54 (1996) 1514, hep-th/9602136; A. Strominger,
Macroscopic Entropy of N = 2 Extremal Black Holes, Phys. Lett. B383 (1996) 39,
hep-th/9602111.
[13] G. Dall’Agata, Non-Ka¨hler Attracting Manifolds, JHEP 0604 (2006) 001,
hep-th/0602045.
[14] A. Frey and M. Lippert, AdS Strings with Torsion: Non-complex Heterotic Com-
pactifications, Phys. Rev. D72 (2005) 126001, hep-th/0507202; P. Manousselis, N.
Prezas and G. Zoupanos Supersymmetric Compactifications of Heterotic Strings
with Fluxes and Condensates, Nucl. Phys. B739 (2006) 85, hep-th/0511122.
9
[15] I. Benmachiche and T. Grimm, Generalized N = 1 Orientifold Compactifications
and the Hitchin Functionals, Nucl. Phys. B748 (2006) 200, hep-th/0602241;
[16] T. Grimm and J. Louis, The Effective Action of Type IIA Calabi-Yau Orientifolds,
Nucl. Phys. B718 (2005) 153, hep-th/0412277.
10
